Phenotypes and alloantigen-presenting activity of individual clones of microglia derived from the mouse brain.
To clarify the origin and function of the microglia residing in the central nervous system, we cloned brain cells from newborn and adult mice in soft agar containing the macrophage-specific growth factor, colony-stimulating factor-1 and expanded the cells from individual colonies in liquid culture medium. The results of molecular, immunophenotypic and functional analyses showed that the clones consisted of microglia derived from the macrophage family of cells. For instance, the microglia contain mRNA transcripts for the receptor for colony-stimulating factor-1 and truncated CD4 transcripts similar to those found in mouse macrophages but not T helper cells. About a third of the microglial progenitors gave rise to progeny that constitutively induced the selective proliferation of naive allogeneic CD8+ T cells in a CD4+ T cell-independent manner, a response that was inhibited by monoclonal antibodies to major histocompatibility complex (MHC) class I molecules on the microglia. Since all microglia expressed similar levels of MHC class I molecules, the basis for the alloantigen presentation likely resides in the ability of some clones of microglia to synthesize co-stimulator molecules that are required for CD8+ T cell proliferation. Thus, at least some microglia in mouse brain arise from endogenous progenitors and appear capable of specialized functions.